1-RMconc, if a bout of eccentric exercise was repeated at 48h after an initial bout. A secondary purpose was to determine whether unaccustomed eccentrics might affect plasma cholesterol (TC). Twenty-six men were randomly assigned to a control (Group 1) or experimental group (Group 2). Both groups performed three sets (12 repetitions per set) of the eccentric phase of a chest press, at 80% of one repetition maximum (l-RMc0nc); Group 2 repeated this exercise 48 h later. DOMS and CK were measured before, and every 24 h for 8 days after; TC was measured before, and every 24 h for 4 days. Maximum strength during the concentric phase of a chest press (l-RMconc) was measured before and at 48-h intervals after. A repeated measures analysis of variance revealed a significant time effect (P <0.05) for DOMS, CK and strength, but no significant difference between groups (P < 0.05). An interesting finding was the significant (P < 0.05) reduction in TC at 24, 48 and 72 h, after exercise in both groups, which we hypothesized was associated with cellular repair. From these results we concluded that when a bout of eccentrics is repeated 48 h after an initial bout, there is no change in the characteristic time-course and/or intensity of DOMS, CK or 1-RMcoc. Keywords 
Subjects and methods
Twenty-six healthy, untrained men volunteered for this study. None had performed any weight training for at least 3 months before the study. Subjects were screened using a medical history form and were required to complete an informed consent. Subjects were then randomly assigned to Group 1 (performed one bout of eccentric exercise, n = 13) or Group 2 (performed two bouts of eccentric exercise, n = 13).
For means and standard errors of physical characteristics for groups 1 and 2, see Table 1 . A standard t test results revealed no significant differences in the rating of soreness between Group 1 and Group 2, suggesting that an equivalent bout of eccentrics performed 48 h later does not increase or prolong DOMS (Figure 1 ). On the other hand, the second bout did not reduce the time course for DOMS, implying that an earlier resolution does not occur in response to this additional bout of eccentric exercise. The significant time effect for CK seen in this study is similar to what has been reported previously3'4'16 17, with CK peaking several days after the eccentric bout of exercise and then gradually returning to baseline. Although there was no significant difference in CK between the two groups, it was interesting to note that Group 1 consistently had higher CK values compared with Group 2. There is considerable individual variability in CK response to eccentric exercise, with some individuals demonstrating an exaggerated response, 'high responders', and others demonstrating a reduced response, 'nonresponders', for the same bout of exercise8.
Examination of the individual data in the present study did not suggest that Group 1 had a disproportionate number of high CK responders. A possible explanation for this difference is that Group 1 produced a 'truer maximum' effort during the testing for their 1-RM and consequently performed the exercise at a greater relative percentage of their maximum compared with Group 2. Group 1 also showed a consistently greater loss of strength (although not significantly greater), again suggesting that this group worked harder. Since an increase in CK after eccentrically biased exercise is taken as indirect evidence of disruption of muscle cell membrane3 4, and since there were no significant group differences, the results of this study suggest that repeating the exercise during the period of soreness produces no additional damage. However, such an interpretation should be made with caution since there is not a good correlation between serum CK and the extent of tissue injury19.
The present study revealed no significant treatment effect for strength, suggesting that a repeated bout of eccentrics performed 48 h after the initial bout, is not deleterious to l-RMconc. There 'adaptation' occurs in response to the initial microtrauma and subsequent healing, which than acts to 'protect' the musculature4'16' 17. It is clear that the adaptation lasts for a considerable amount of time4, but it is not known how soon after the initial bout this adaptation occurs. In the present study, if the second bout had resulted in an earlier resolution of DOMS, CK and strength, we could have surmised that an adaptation had occurred; this was not the case. However, the fact that DOMS, CK and strength responses were not exacerbated after Group 2 repeated the exercise, suggests that the 'protective effect' might be present as early as 48 h after the initial eccentric bout. An interesting finding of this study was the significant decrease in TC seen for both groups at 24, 48 and 72h after exercise (Figure 4) . Increased levels of blood cholesterol have been linked with a substantial increase in risk for coronary artery disease (CAD). Although cardiovascular exercise might have some beneficial lowering effects on blood lipids, there is little conclusive evidence about the relationship between muscular strengthening exercise and lipid levels24. To the best of our knowledge no strength training studies have investigated acute changes in TC in response to the eccentric component of weight training. In view of the fact that cholesterol may constitute 13% of a cell membrane12, and that signs of healing have been observed in human subjects as early as 36 h after eccentric exercise25, we suggest that the acute decrease in TC in the present study represents the diversion of cholesterol for synthesis of new cell membranes. An alternative or supplementary explanation for the acute reduction in TC could be related to exudative changes which involve the loss of plasma proteins26, since swelling, and presumably an increase in exudate, has been reported in association with DOMS9.
In conclusion, the results of this study suggest that repeating a bout of exercise during the time of DOMS will not influence the time course of DOMS, serum CK, or strength decrements. Whether or not it might be beneficial or detrimental in terms of other variables, such as factors related to the healing process'3,14 is presently not known.
